Page 1 of 1 



COMMUNICATION SYSTEM AND ITS PATH SELECTION SYSTEM 

Patent Number: JP1 0276208 
Publication date: 1 998-1 0-13 
Inventor(s): TAKEUCHI HIROKAZU 

Applicant(s): TOSHIBA CORP 

Requested Patent: JP 10276208 
Application Number: JP1 9970078009 19970328 
Priority Number(s): 

IPC Classification: H04L12/28; H04Q3/00 
EC Classification: 
Equivalents: 

Abstract 

_ - 

PROBLEM TO BE SOLVED: To allow each communication station to quickly select an optimum path in jyj 
response to a state change of a network by reducing a control traffic for a type of service(TOS) routing. (/) 
SOLUTION: Each of communication stations 101 interconnected in a data communication network ranks 
communication quality detected depending on the state of its own communication station 101 changing ^ 
timewise and on the state of link 102 with an adjacent communication station 101, informs link state notice I ^ 
information to each communication station 101 for every change in the ranking of the communication quality ^ 
of its own communication station 101 to allow each communication station 101 to change contents of its ^ 
path selection table. Furthermore, each communication station 101 limits a notice range of link state notice 
information attended with a change in the ranking depending on a degree of the ranking change and limits QJ 
the notice range when the rank change is small so as to suppress useless control packets from being P" 
increased. 
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mum i ] zmmmft&WjikoMmm&vmffi 

«cw* *«atstt*i«2 i/t f*- *aa*fT s 
Lzztxetim® »j > ^tt«a»i«« *ttsta*n 

mzmm&wv v > * to& ox mm «; > 2 tRaa*ow*R 

fiaB±r«Awtttta®»»*«5ef *«sti«:a(t 
^-^ccwjpuxrtftafiHteaBTs^SA. 30 

ttoafif x f - A<DHBaK:&a. 

4/t^ffltttctBa*c»ttorj5!tSa(i->^rACc*jt^ 

«jfca©®<D7 Kux<b, »»jfea(tja*r©«atta 40 
fi^38<Dafid a uM t &&mKM\mv&<D&&£ & 
•r *aii« * t?<D »; > * <t astern enr letts n/c 

OTBaiiiftWttUi^a^tBbfcaBMt 5 > 
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jeuAdtr»^>^o»tiwt«'f*fbni**»aii 

»«:aJ9rt"4aJ9l*Ri. 

jfeasar k ux <b iuieaffiia»<oititSrtS*#JSL x 
meaa&atiflisoisd mm? sa am * 
> * £ aiR-r a »; > ^aiR#a t £H{fi?-f act t» 

[ m$bi 5 1 7 > ^ ww*rw , a«s u /ta* t sa 

BiT7»ftr*^i«tt©*'6aaa»«:ase , r*aa» 
^^^^afi^^^tour^jrraafi^tciMfs 

ta-ctti^iH 0 wiassaft^- * £«4>-r a <t 0 tcgrr 

9El!*fb/c|SltlH»f r -5r«:WL//caffi7 r -^*B 

}«amja«cj3Sfii-*c<!:^iai-r-&iB*Ji4K«©3i 

flVXf-A. 
[0 0 0 l ] 

E»»stifcasiBk:fci>T, asosin. 

aw uxaatif 0 afi^x x a sc^ -€-<o«Ba!R#« 
cc^Ta 0 

[0002] 

aa*? h7-^t*«a*, i>w5LAN*»tait 

^T<tcc#^rA-iftu<ttr^y^-^9>*»6a 
mztix^z. 

[0 00 4 ] *©loilt, TOS (Type of 
Service) lU-f- ^ J:ii0^c 
<fc0tttf-bf*,S,B («T. TOSiBfcT*) «cio0 

r «atta«Biw*ajR-r hT&im h n r 1 * a * 
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[0005] cct«, im<D®mt<Dtc&tc. miic 

tret hil^M^^oAciili^j 1 0 1 mWK 

fcttaaisHl 0 ltt. 8H¥<DJl/-*£L< ttATM 
(Asynchronous Transfer Mode) JfiCtfcW* 3* a 

r buz&mznxw* mmz&mmi o in 10 

aailWIIKO'JV* 1 0 2£»8P;>*£t«?£C£teT 
[0006] saflJ^ l o l tefctt *jgBa0Watt. 

ffE^r^m^frcasui^rjc^^r-^ <np^ 

:/;M0 0£«^f*C«!:fc:«fc*K STjteMJ»7FU 
X4 0 1 iTOS4 0 2i(c^Dr^»;>^4 0 3 CO 

£tt*aiirr«fc0&'r&. 

[0 00 7] TOSil/-^^>y*t79±"C©»l<0W 

& B -&afi/D 1 0 1 rtt. -3EHW»k:aitia 

JKcBBto4t«R**ffltT. *<D*(fc*»a«» 1 0 i 

*cato*rsc ttcioriftasa 1 o 1 osBaffif— 30 

7)l4 0Q*WKl>XK*<0&g&to?>. Sot, Silfl 

m 0 1 */c«&y >^ 1 0 2©«ia3Wt<b-rs«tc* 

[0 00 8 ] Wittf . H 1 fc*rt»T. a®© A (101 
-A) AtaftHH ( 1 0 1 - H) (CiSj^pffi JKd> i & * 

D$^tcfe^r, aaaaenttadDA ( 1 0 1 -a) 
*»e>a«ac < 1 0 1 -o . aitaE ( 1 0 1 - e> 

*«iLTafiJaH ( 1 0 1 - H) tC£*BBr*-*fc 40 
<t-f£. UfrU *<Dft, ** h9~iMD*«ttSrt ! £ 

{borate (101 -0 ibaff^E < 1 0 1 - 

E)H<Z>y>^CE (1 0 2-CE) (DaS^m^WJD 
ft. c<D* * bv-2<DiRUmtlcZi&LZimimz 

gg-rsfcft, o*oH»ajRf— ^MootaK-r 
1 - e ) uimmtzmmim 1 0 1 ccafcir*. 

t, SEfttS««rSfil/fc*affl»l 0 H«OM1R*t 
i«cHBa»lf k -^4 0 0«:aHl/. fcSMfillB* 50 
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%mt6 0 ctiicj:*;. am^c ( i o 1 - 
o . afi^E (i o i - e) fcgi-r&aaiiffi^a 

fl/^B ( 1 0 1 - B ) . ilfl^jE ( i o i - e ) 

[0009] c<D£*jt,mmcm)u?zffi{i&micfcc 
rttHBKttf 9 £ . adiaa©iftHiaJiii»K:^ttt[ffi 
*a*ot*fcft<o*iiai^^7 hosjft^saiaS 1 o 1 

7 h (c j: & h 5 1 7 ? * (SWiftrt - -6 1 1 cc & * . 

[0010] TOS*-^*>y*tT5±t?©»2* Iff 

0 1 rflrfiBf*«£3TIEUTt>< #lir**Hi¥co;i/- 
?4 >#VU h^ik ?Kt)%. R I P (Routing Info 
rmalion Protocol) tcf^3 h& distance- vec to rSJT 
;brf 'jXACC^^^'P h=Ul>£ % OSPF (q^erationS 
hortest Path First) tCf^^tl^link-state^T^'J 
•J X A £ J: Z> rf u h 3 £ ^ 6 £ jStf!^ £ free J; r 

[001 1 ] distance-vector^T^^ »J XA(C 

-^■tBMirt*. c©r^^yxAK:j:ajBij!SiKi&^p 

h=i;l/Ctt, SiHflilO l.(2B60)ttna!Rf— ^ 
4 0 0©fttc, S7^TIBJjl I J>^WfRr-^5 0 
OSO'Sl 9tC7-R-r^afi^E-E (i>K-J->K) 

[00 l 2] CflDO*, l»lS';>M»«f--^5 0 0 

n« »; > ?<D)m&m zmmtz /eft - 

*0 4 BM&IfiJUOT l iTOS502t3 

^ h5 0 3^JEi>^/6tlTl^ B CCTlOa^ hi 

UX6 0 l iTOSC02i3X h 6 0 4 #>W&^Ht 6 

[o o 1 3 ] ttc. *7)\,3*)XMz.m>z&mmm i 

0 l V&fflmZ&fotZtc$><Dffl®><ir 9 h <b br 

b 8 (c/ixTi^s y > ^«asa*o^^ ^ 7 0 0 <b , 
m 2 0 ccTnf e - e finwwaA^^ ^soo ^* 
^>„ ms u > ^«»afti/^ 7 h 7 0 0 ti, mm i )># 
h *iwsaaBiB*c-SHWTa»ii/60fcft© 

t»fa*a»iT5/tft, ^(b^»^fcli^r'^)Kg , ; > 

E - EJBBW*8iiB»l'^ v b 8 0 0 tt, aaH£B<^H 

(SBaw^-^4 ootD^E) awaaflsBo^x 
hcD^je^ito/tii^tc^Kmffi^iwigafi^i o nc 

^803, TOS804. RO'nx h 8 0 6 A^ffS^U 
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tooi4] fmmtRr-'f&A o o©.«B»^«a« 

• &£'J>£ 1 H©gfk£Mib/c5ifPU 

0 1^6iifflS4iSI«»V>^^ffiiiJ3I'^7 H70 0 

«*M*U »^3*hraffT*fcft©irav , >* 

• ±E0XE<cJ:9MtjUM 1 0 1 tf&ff Lr^fcE 10 
- EilBt**Ra*D>^ y h 8 0 0 *Sfa Lr«aeB* j 
SHbLfc»£ 

• g»&ffi©37> hWSEKLrfcJiA 

[00 15]iaUcf--7^50 0, 6 0 0&MMW 
A-y^hTOO, 8 0 0^Bl»T, artoafiM 1 0 1 

(aaiiaBdWMfcsft. fflBaK?f—^i/4oo^se 

2 ©37. h#£fkLfcli£tc&afiJa 1 0 1 ©SBafR 

[0016] sjfiffjn i o i«, waamaiHi-c »j > * 

1 o 2 ©att&tts t ma > * © ^ * f ©fta©fc» 
(cMtt<;>^tmafii^9 H7 oot*an/ri>*. 
A& <; > *ttisa*D>^ £^ft u/caiia i 

0 i r-ti, jifti^n/c:^{bffi^^^-r^i«« , J> / 7 

1 0 2fr 6&dir*£afif5E FtS*Rr-^ 

xucilf!LTl£fI!^©& 6 ft* w^aasnj 
ni!r&fttf&7 , >? i 0 2©a®u*iffl©«i. 30 

fttf&';>£l 0 2<DK9*©8l»#*tf6ft*. £31 

am e - e n * f ts*Rf- - ^6oo ©grr tc ct o &a 

BBiWMfctt o tc®£ (*S JBJfeaflS d: TO S tc^t 

^safir^ti^y^tfsto^fcjss) ». tiBa 

Kf-^JHO OfcBfrU BIHadeccE-EfiBtt 
♦Wiftl^^7 F 8 0 OfcJ^SEtMK&afcrt**. «a 
^BttSEb6ttl^«aSB<D=J X F tf£f kOfc»£CC 
tt. J^8aJR^-^4 0 0<D.^II«tf=b^C^ J , E- 
ESBtftfRafcl^v- ? F8 0 0tcJ:*a*ll*lT5. ^ft 

H»flE>»^»ajai©'i5Wi&i». 40 

[0017] E - EmmmMto'i* 7 F 8 0 0 CCj; 0 

ato^awfcUHjamjsi o nt smi/fcaritafi 

go^x hSfktSfRiW^'^^tSfRr-^Ji/S 0 0© 
tp<DE - E tlBtSffiafcl'^ 7 F 8 0 0 ©aflJcT* £ 

l 0 l*>6»5fciififIIU 0 itVOoxh^mb, £ 
M\m E - E 3 m A F tftttf - - ^ 6 0 0 (D5u5fea«B l 
0 l *cW(61"*x> I- »;©nx h«Matft:J:0«c7^ 
rf'JXArsarf 

[00 18] £ffi<IBE-En* FWffiT'-T'rt'B 0 0 50 
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hwmtittcmsia*. ««»;>^t«aafti^^ F7 

E- EllBt^Mfcl'^? F 8 0 O^afclSftSffi 

«c, nxi-^nii^, «asKo=ixhSHB^*ntfE 
-E«Bt**rai»'<*? F8oo*am. <tt^j&r& 
aas i o i r^ f i a Wrfcft. an k y > ^ 1 o 2 © 

m, *aiiB©=»x i-<oss©ii3c6^i»aiiH 1 0 1 

[0019] t©<fc^e\ distance-vector^©;^^ 
.{ bzi)lV{Z. SilflfU 0 HCto^T, ilft] 
3ftfc£Ettrffirt»fc. SffittJg 1 0 1 

ifcatiBl 0 1 tV<Dxy F-joKOa* F*tt»L 
*©««*«»afi«io i«c»uri»<A:«>. * 

7 h 9-2<Dtt88g£(t (n^ h©Slt) ©tS$R©£J^il 

Kttac*. st-^r. *s»;>^ 1 0 2<o=ix h/Aseftu 
fci ur t. *vmiwMtot&£x0mfem ioitc 
qrt &o«cnm^^% i 0 » 2 ©BIH*4 d * c 

[0 02 0 ] &IC X link-statdSSr^^ V X'ACC^t^r 

^5Ifi^lO 1 »H6(c^1"fiBaS!f "-^4 

0 0,^7 tC7^T«Jg »J > ^««^- 500 (DM 
«c, HOfcjRf*, h-7-^aaflHR^-^OOOt 

[ 0 0 2 1 ] »; > i7tS*Hr - 7)1 5 0 0 tt. Uiston 
ce-vGctur5^©7 n h a )l± ffl D < Wig x ) > ^ 1 0 2 © 

afifuBtea-rs/t^^-^i/r*^ , Wlgiifi^ 

1 0 1©T KU75 0 l<bTOS 5 02i^7l>50 3 

w*HS-5W6ftr^a. 

[ 0 0 2 2 ] * ^ 1- y -/^a 0 o«, 
ffiaoasa 1 0 1 moDims »; > * 1 0 2 ^tit^ fc 
*©*--^r*o . B«-rs 2o<oafgB 1 0 1 ©r 

FU7(901, 902) iTOS903ia^ h90 

Mjafta-c* 0 , c fttcj: 0 &a(sn 1 0 1 7 v v 

[0 0 2 3 ]«afiB10 ltt. C©f--*/;U9 0 0^ 

sggfflr^ *>©r . c n 6©tiMi*fflc »rff a©»5fea« 

W} \ 0 1 tTOSCCEDUfc^X h^DiikstraOrJU^ 1 ; 
XA^-CIIUT * C i CC & ~> X ^aAjcgJg^f I * r * C 

[0024] $ Ac. *r^=f j XA«c«tosfta»B 1 
0 1 mBWrtBtAa-r**:*©/^ 9 f t bra, m 

8 icifit mm v > ^tt«a*o'^ ? v 1 0 0 is 1 2 tc 

> ^«a»atiin"^ 7i-i2 0 0 * p 

[0 0 2 5 ] K!S 'J > ^tt»jijD^ v- 7 h 7 0 0 di 
stance-vector^©^' « h i [3] D < |^}« 'J > £ 1 0 
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2ozi7, tzmmmmmi o iniir-50ajwra»rr* 

£ 1 O 2 ©3 7 b&t&ttiU n7> hCC?£ft©* 

ictt*©£Jb1S«*aJ^*fc«>. atfb#ft*>ofc»£ 

[002 6] 'J>^«fiii)^^9H 2 0 0tt. 
* 1 0 2 ©tmgft*<ftttiLfcafi» 1 0 1 MMSU > 

^tfflBafci^* y h 7 o o <c«t or afrit* asMgasja 
i o i &tti>fcttR«a@a i o i «cc©tt»*(t*a io 

jiJD/^ 7 h 7 0 0 * 'J > ^1200 
Cc<£ OttUS^fcSrJJie StifcBflMS 1 0 1 t>mtimz 

«Jgaftm o i fcattt*&fctf>©'^? 

rtStt* tm#^bbfc»;>* 1 0 2«b*©TOS<t:-i 
[002 7] COrtir? h 1 2 0 0££afffU 0 He 
C©^*y ^ h 1 2 0 0 1 0 1 ttf 

k aftaBaw^-^+sa^tt. oc 4 

hiia-<ois«*»o. Tft*>*** hv- 

BS**ttitfJ:l». fEot* c©'<4r* h 1 20 0£3£ 

mutcMfimi 0 1 ^it»fc^7 h/j^'o 
Mf s ^u ju~?Tfti:mw*©**©ft8*+ 

[0 02 8 ] C*i6©f— ^5 0.0, 9 0 30 
7 h 7 0 0 . 1 2 0 0 (C £ 9 . #irt©a{py 1 0 1 

oafMRtfft&tbdti. HBaWf— o*«m 

HT. #7*=fiJXA±t\ **'J>*10 

2©a* h^afti/fca^fcsafiB i o i ©a»aw 
[oo29] &m\m \o\\x, mimim 1 o 1 wr 

4#fil32 4$& , ;>*102©^7h ©KW©fc»fcl» 

«y>*«taatt/^9 h7oo*a»oTc^. 
»j > ^tUBata'** 1 7 h 7 o o **wfca<t» i o it 40 
a»8*ifc«ki»«tw>^tt«ajaD'^? h 1 2 

0 0lC<fc 9RM7 K u*t?B»afi» 1 0 1 Ccjiflf * 
<t£CC, 8£§T * «; >^102(0*7h9- ?«lSt(HR 

f--^9 0 0*Efrr*. ** h7-i'ffl«tBfR7 u - 
^l/SOO^SffShSiftajfeafiSi 0 1 cbTOS 

icftt&? x h **©aaaffl«B*nif » Lr. Jtatg 

Brt©afi*^&R«'J>2 1 0 2(c^Jf^*h«JSK 
0 0 Srl5SrT&. U >^ttaa*J1^^ * 

h i 2 0 0 *a»fcR«afia ion*, awistifcw 
mtmmi 0 imbsi/ci**** M7-*tM« 50 
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«f-^i/9o 0 &&tbnu M^iminiwi-yb 

Xtlt') 7 h 1 2 0 04WWU /<^r 

"J 1 0 2©* 9 h'7-2tt 
f$t8fRr--/;U9 0 0 tJBfcU ei»*J**HiHBalR 
f--:/JM0 0fcJg*rT*, 

[0030] ch6o*i* »; ^uaa-WHtrs© 

K#l>y>?(&fRBft'<4r? h 1 2 0 0OTI*fl2ft£& 

tc&iaai 0 i-c«9ii<*h. «rt*flMn*ib*«a*3i 

3tl"Cl»<. C©f££. |!i]$©distanc^vector^©7 
^kf'JXAilot, §jlfl^l 0 1 -C«^^7 h£§ 

BbTJ&»fcafiTS*'t?K::a* h©W8W. h© 
?eiRbT:i><. 

[0 0 3 1 1 0frLft**6. 1 0 2(D|UR<U 

ttttiuAiafiJB 1 0 1 w&afe^ 1 0 1 ©iBBafRf-- 

7*/U4 0 O0SJGK3ft&!tS#s&l>tc fcBUto^f^Sfl 
1 0 1 (C|Sjar-&*S^*^C tfrh. distance-vec 

torss©7^=f u XA<btt^x f ; >^ttaw«©ffiftrtfi 

Btt**<tt»)., *©!*». S0tW/^7 hCCcfcS h^t 

7 & * <ti> 0 * 3 ©iWBWtcr < ^. 

[0 0 3 2] 

n. ^0^. 7,;i/-^7 h»©a®iPuKtt, *7h9- 

^««(cHt>5«S*©iilJU. fiiJBfe. HBK©J:0ftSWb 
ttmox. mfo<D l-7t 7 ^tt»(cj:0fiFH]Mtci«5g 
KlStftT *>1fi. CMC mtt ZtcMc 6£*cD T 0 3)1- 
'?.<y>JX\^ -SafiH^. -5EHW«ic±iaa(siBH 
fcBto*f»**:*kJHLT*©SCfb«:(l!jaffiHK:aftl-r* 
c <b (c J: r> X mmW) ©)SBffl W f — ^ ^ SER r * J: 

9<c L-a>fcfc». salt ft:*** »; > *©«M*t* 

fbf ^^^©SlibWfRta^ir -SA:«)©/^ 7 h^lH 

rt*a*i«Ac t i ac 0 , c ©ftatiBi**R©Eff«fT 

0)ffcl&©«ia^^ 7 b CCct ^ h V fc 7 ^©l«^«r«W G 
lift I » <b C » 0 Hflb£# * o /c. 
[0 0 3 3 ] ttc. a*©TOS;U-f-^ >d/7'D hn 
;U© 1 ^?<b L/T, distance-vector^;l/-r f 

c»raash/c«!i««*»6. ^-©sbk. aa®H^e 

5iS5tafiS*T©x> K~x> K©=i7 h&«i|-»U 

^©tflW^Bffifaff Btc*i/rtf< /c«&. * 7 h 9- ^ 

©«BSE<b hSE(b) nHK©H»affl[^a< . 
»;>^©=ix l-©S(btSfR«rHCftTS±r©aff^(ciB 
s^ca^D t? * ft c > i 1 o ma* *j * ^ /t. 

[00 3 4] Mtc. c 5 LA:aa8BttMKiK«n©U 

»; > ^©«3*©jt<b**ui bfcafiJBtt^aitB 

©*5?8 jM« r - ^ ASBK $ i i h £« * ft O «c fc W 6 f 
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[003 5 ] *^CD^l(DgW^ TOS^-f^ 
[0 03 6]*5HB<D»2<DBWW\ TOSJl^r^> 

r&RvzwmvmiRittzm&Tz c <t k&4* 
[oo3 7] *$m<D%z<Dmm*. Tos^-f^ 

affirm c 

[0 03 8 1 

jto b xmm&m&comm v>v mm <* tifciwaHR^ 

afi/t5£P£ < ^rcDiift^ i cc^t ur *ft**H9HS 'J > 
*tt)Ba»it8«<!: x ) > ^ttMajBflMafcafcj-r * c <t tc 

L<oimmW5Jtfoto^x, mimmmt, *mmc%. 
©5 y 'jm&vmtmiCs mmm&no^ > *K*ftE 

[0039] S£L<tt. WBaiftHJ 40 

[0040] M»wfiiaa«Giimir-s». ffi^ 
<ommmn±xiti^mfxmmmi&^mtu%m^ 
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m<or k u * <t . tmftMim t x-oMMumstsao 

MtSAW t tMiatrflflfiBOjB^. <t ft 4 WW 39 A 
g£ -CCD »J > £ 6hriB«3 tifciBBSJ? 

afaJSilM^ffiiaffl©'; >*©«L«fr6afIi8iB*:te 

mofcafi.&H*-3 > ^Mwr*^ > ?w-/?ei, Bm 

(c afiir 4 a*a-?-& t > wiaiaafi^ ^ *> a (i t /t 6? le 
SMbflHWcse o r B9ieii»aw ? - ^* Mff-r ««B 

)KBatRf--^^©99i25B5tea<aSr K <hB9ffia(l 

iP a H©iBttrts«:#)ts bxmifkwmmmwofe* t 
[oo42ia*u<», 5>^ww#fttt, a«L/fc 

fl« <b iaSflRiaRowUBr »W L . a(giM<oifi 

*s« *) s *> mmmic ^ $ n & as t b - o v > ^ r 
7^1- ^ > ^ ww^rtT 0 c <b «ri*ffl i -r s . 
[0043] */t, ato-^Stt. itifiafi^tc^^ra 
(i«B±-c«ft-r3ojfiBtt<o*4afi)a«t : fc*S'r3is 
SJH»r - ^^aiir- ^ CcWjJU or KigT^aif fjtc 

mn&mmtcmm- 3 c i t*>«4 1-*. 

[0 04 4] 

mm) a»wtt««:4*affifis«:ft^ 

(D^fb^ c o fcB^tccD/>i^i^il:^fl!ico3IfiFi^a^i 
^T4J:^(cL/ct)©r'*4o asn$ra. K^^soaii 

*0^>RBi-rSC4r, MmbZt-yP&mtUX),* 
[ 0 0 4 5 1 *fc, ±am^(C«{fi!tt»««: 



(7) 

Jl 

[0 04 6] mc. link-state^TJl^l/XA^fflWc 

msictow srj«/^ v h (Dim tK* o ibihk:** ur 

tt, ±2 L/c ^ > * <Z>g-(b<OS C ft: 'j > >J ttJBHifcl'* 
fcJ:&*MSl/ttr>*. 

[0 04 7 ] Tfrb*^ *KWCtt. ^'J>^X 
hOttSS^bL/ftli LT fc. *©£Jb£>6ll*ifc<& 

KflfRF-:^*S*T*£«#&<. 5>?© 10 

Kb & & l> -3 fc«S«c»B L/ . ^ > * ©S?fbft«ac ft: <b 

Iff^l^tSi;rtt«*ii59l*r*ffiH«:WIRr^J:OtcL/ 
[0 04 8] **fc£fc;MBCofc»&lcM:, 

n^r^a b /camawfi < ©ass * r o *>a» u & t > 20 

J: 5 fc-r a c £ K J: *K SttO^jrc^ V > £ tRffiafc]""* 
ffi»ra £ <fc 5 «c^4. «M»b©KM>fc£&TttiB 

att«Ht»JBW"4*ffiA t/Ttt, SliSnJt6H0P»£ 
[0 049 ] 

WHiBt»JHl/TlttBfcHq8-r*. H #*9Kc{« 
b4TOS;l/-f-^>t!/j&5S*3af80r^4aBVXf- 

t, sans 1 0 ni, < 

1 0 1 tmsftOf-ZMfeifi^W* 1 )^* 1 02-C& 
tldhrt^. C<DV>2 1 0 2ti, M*tfATM=»* 
*^3>tecfc»;3Hrc#* B c©m£. ftflflHlOl 

in© »; > * i 0 2 ttttffltoft «; > ^rtifr < . (Kfi* * 

(VP I /VC I ) <c*M£TSttffltoftfc© 

r&4. 

[005 0 ] afis 1 0 1 IBfcttr- *©tS*i*:fr[»JtC 
©»18'J>#1 0 2CC^S^4 , ;>^»1 1 (link * 40 

*) #t4^ntc^ 0 y>* 1 0 2tt»iiw&fc©£ 
/7;L-a>£/ctf>. 1 0 2 itycm-&u 

sans 1 0 1 

l^ROMBtttt^. 0 2cz>affu D uMtih^ 

[0051] afiS 1 0 1 (car k (stn **> #-M 
^snrfeo, cneaiisi 0 ir©ji»j8iRM\ as 
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Ttfbn*. 

[0 05 2 ] 021*. *f£Wc{M>&3I{lV*rA©& 

aits 1 0 1 ©wiwrttsr^a 9 *Hr*9 > a 3 
b % cne>s?i(is 1 0 1 ©H»»tti»fiR*mt^o ? 

mvhh 9 HZCc^TJ^tc. SiiUlOltt, -f 

>*7*-^si 1 . x-r 2. h-aw/ 

ffiAS13. CPU 1 4. y*'JL5. *Yvl6** 
^(■brWfiJESn*. cn6(D';%, CPU14 

«, H3«ciftr*p<, aiwwiftEW 1 4 1 , ^>^w 

ttff 14 2, ^fbt^tBfiP 143. «; > ^KttaAfOHM 

p^gp 144. ftua^^- ^ hams 145. ?-?foigm 

»fflffll4 6. ^-/^IIHSPI 47. «S8iSJRan4 8 

««ot:«iSs*i«. ^*«; 1 5(c«, sgffiil 
^-^i/iooo, wowweF-**! 1 oo*i 

[0 05 3 ]H4lt *»flBfc«to*ffl«V^f-A©T 
0 S Jl/- 7^ a > #Vm ^ 6 ti h ? O h ^ ;U 7, ^ y 
W4*-rfe<DT*4. TOS^-f^ >^*tf5ft:*© 
-SafsS 1 0 1 m©WBP'<*v hojtW*. c©^a h 

^CCfcC^r. RP (^T-^^'UkJJH 2 00 - 

Tosjiz-f-^ >^*tf o±rsamsi o im 

r-»;>^l 0 2CDjiflD n aM4:^L'/cO. TOStctc;D 

7 o o <b b 1 2 ic^r «; > ^«aa*D/<^ 7 h 1 2 0 0 

[0 05 4 ] NP (* 7 h 2 00 - 

2«, I P (-f>*-*7 I'Vp h-j;l/> CcH9K3ti4 

7, *c ts d r atBt* ^ e n» •> > ^ *««*r 4 /fc«xo fc © 

7^77 Hi, H5«:5?tJ:5(c3E»-r4. CODNP 
7 h 3 0 0 OffifH^2 0 2 - BtCtt. RBtttt^ft 

^•r^/c^tc. rp;<^9 h2o nmm^tini^. 
saffisi oi«ctt. npcot Ku^* s (*4Sti-ci» 
4 0 

[0 0 5 5 ] AAL (ATMr^7'f^>3>l/>ft) 
20 0-3tt A TMOT - ^ a >OA:AOffli 

[005 6 ] ATM2 00 -4W:. AAL^^^h20 

3©ffl*4rttf 0fc^©^>©r*4. -^^^7 #2 o 

4-Atctt, afssi o i t&mmwvp i/vc 
i . *4C4tssJ(«m©vp i /vc i /jstt^snri* 
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a. inc^t. <)>vtmi-i- dink**) \t, mm 
mi 01 no©'./ 1 o 2©iMT-r&*#. jifi^ i 

1 0 1 CC*tJ£T £V P I / VC I 3&«V >*S«W^*Ji£ 

$r*>fti>. 

[0 0 5 7 ] H5tt. *^c^b^5Ifi^X7"Arffl 
l>6ft£NP»*^;' r 3 0 0©?*-"?? F©— W*S* 
Tfc©"C&*. NP'tJr? r30 Oil. JBiteaHW F 

u^7y-;1/K3 0 i, Afta<M7 fi/^^^-juk 

3 0 2, T0S7/ -/UK 3 0 3, 7*0 F 3JU7 { -JU 
F3 04. f^-*fi7.f--JUF3 0 5 2 
0 2 -At, ffi«a»2 0 2-B£fr6«£. 1 
0 1 tHi, NP^7 F 3 0 00^7 ^8B2 0 2 - AO 

[0058] nmmm tux? *-;uf3o ik 

tt. flttSWCc^-^^aSS^fflftSlO 1©NP7F 
FUX*»*»;i*Ctttftl>. NP^? 1-3 00* 

mtzmmm 1 o i fc*t>t*sfiofcN p^* ^3 

OOfcWfrr&aBRl 0 lrtt, CONP.7KU7*» 

fc£©iwsa«m 0 ijcjfflfr^t^Kjera. is 

fail fl^T KU7>7 ^ -;U K3 0 2fcttf f -^<D«(ayc 
©NP7 FU-X#Sfr*a&«. C©7l ; U^t, >Mi*r£ 

[0059] T 0 S 7 < ~/U F 3 0 3 (CWN P'^ ? r 
3 0 0 © X jMt*IBJgf & tOb<D>*v - # 
/pna. SS. S£0*. Xfr-7v F. Bfcfe« 

©1f~lf;*ffl*i>Wg5£SJa*. NP^? F 30 0*#S 
8£L<tt44ir&aM10 ltU TOS/^y- 
*jW8S 3 IK£ 3 hfcT o s ic»t «92*a 

©a i o i *-c©g»#fta (»en*iai* J «^. 

jWfcWf) £«5J:5fc|JW8a(IJ31 0 14«ffif 
[0 06 0] 7Ur=UU7 *--;UF3 0 4KW:. ±{i/§ 
©7'a hn/U*}g5Ef afc»©><5^-**i*Mi*. 
COlitt±ttli©^o HniU«c*fUr 1S*1 tc^jSL/c 

x. if H 4 iciR* «fc 5 ft 7'a F a ;u x * ? £ fcl > X \t . 
RP 20 0 - 1 tc*te-r^fI^#Mir^a a f'-frfi 
7<-;UF3 0 5(Ctt, -v? #3152 0 2 -A. tS*H»2 
0 2- B4SfefcNP^7 F3UO©*0^» F&# 
**»n*. fiMR»2 0 2-Btett, _L(4Jf©7'u brub 
©T^^W^ft*. 

[0 06 1 ] H6. B7. H9^B1 SilfaS 1 

fc ! »ft«f'-^iuotiiaw**Lfct)<D'c*a. * 

20 0- l©Mt8l'^f KD7*--7v F©-M*tKI> 
fc «>©?*<&. Ch6©f--^Ui^*-9 h*tt-3t* 
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[0062 ] fiTF. Ch&^-*lURtf/<4r? F©Bftl 

r-^4Qo^ np'^? F3oo*»irr*a« 

Mil 0 l^NP^'7 \ #\Hict%jZ$ftX^Z>$i9t 

mmmr Fu7,tTostc*f-r4«Sft f ;>^i 02 

(ATMBO'JVMMKFVP I /VC I Ri«BT5fc 
CD) ZikfeTZtc&CDT-^frVihZo 

[0 06 3 1 H^-^;U4 0 0*. ftfcMimr \ : ux 

10 40 1tt, 36JfcaiiJRI©NP7 Fl/XT?**. TOS4 
0 21*, j!5£ (delay) . (errur rate) . X;U 

-7'y F (throughput) . (payment) »©tf--e 

[006 4] ';>^»4 0 3(t j85fe»(iJ57FU 
*4 0 i ±TOS4 0 2tC*te(yfc, »HfcU<tt*at 

t^z&mrMmmm \ o i*ca»i-sfc«>©ATM 

•fejU^^ yp*30VP I /VC I *^Lrfct©-C*4. A 
TM-bJU-^7 ^rtOVP I /VC I a^fiflltSI 1 0 1 

*«f=f*ir*"-^* «; >^»8«t--c* o, >J >^ i o 2 ©rate 
20 imwfrttztteMt&MMtom&Mfam ioit 
ttvp l/vc i tt(*»sc*>or^*«6t**6ti 

[0 06 5 JH7tt. BBS»;>^W«^-^U5 00* 
SLrri**. KW»M>ft»*Rf— ^U5 0 0 tt. WfSiifi 

BHioi aa®^rfii#(D >^ 1 o 2 <o*z f * 

0 1IC»U TOS 5 0 2, 3^h5 0 3, 

^5 04 /Jimm^ti^^. -Silff^ 1 0 1 tt. - 

%®MV&Miamfa*<DmmV>2 I 0 2C0iIftu a u^* 

30 j&liu -en*r©i»tg»;>^tS*Rr-^;u5o o©l» 
*csefbw**ifc£ » ^ - ^urt s* EHf-f ^ t 

©^fc*(6«(Iil 1 0 1 tc«H-5, 

[0066] mmmmmr f ux 5 0 1 \t % mtzm 
TOS5 0 21*. mwtzv-vz&nmMvb*). » 

BaHRf--^U4 0 0d;Rli;aS (delay) , MO* (e 
rnor rate) . XJU— 7*^ I* ( thmuqJiput) . (pay 
merit) ^©^^ t^ffifl*?!^. 
[0 06 7] F5 03«. TO S 5 0 2tc*tT£3I 
40 {lu n u^*^>^Wt-IU/c(Br*^ 0 cCTi!$* 

*©aitiS{i»tt*K L/cfflr sat. c h 6©ffi fel*« 

% (/ci^W8) ©Wft*CEW&CiCCj:or7>i'W 

^i/TSrjcowi-r^. axh503tt, c©^>i7 
*7jxt-ci^ B K-^t. aajnajweftufciLrta 
■■sHrtrintff— ^u©scw«Ttoftc». 
[0 0 6 8] sm^>£5 0 4u\ imey>^i 0 2 
©ai«tt*f-* v ^-r afc»©*'»*r**. nsa 
(i^ji o l Br-tt % aaiiJSiSj*©'^^ 1 0 2©3ift 
ftR*afcrraairi±. am,s.H©:«ft©fl*tc^6T 

50 »J>^ 1 0 2©a.«tt*^*y*-raBm-C, [38(-C;^ 
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TMS 'J > *tWS»*n>^ ? h 7 0 0 *-5ESJWr.«lft 
uri>*. &a@J3l o irttMi 'J 

(i2WS^^l 6) &f3*3> -«JSJWl*ifc:MS 
i)>?iKmim'i>r y F 7 0 0 «B^jr*>-)Wte, 
C©/r}>*£JH&-r3. *^>5r(B*««1cffl (WAtf 
3) yjbK&ofc»6. 0$Bft£»T-r£. 
[006 9]19tt, *9 h7-*«flEMttllf'-^9 

owt, F7~?©£y , >MS$£©si~£fc#©^ 

-7%r£>9, «afIJS7 FU*90 l £#31(1/^7 K 10 
U*9 0 2*C*fL,T. TOS90 3, n*F904## 
£tttf6ti?l>S. SafflJ»l 0 IB. 
0 0 tc <fc 0 * v F 7 - *£{*©tM*ftJJ§ U . C ©TOM 

^6J55feji(i^ i o i iToscc.w-rseafiss^n* 

[0 07 0] »aiaJS7 £#3!1aJS7 F U 

X9 0 2&. S<r(Z)NP7PMr*0. *iifiH*>6 

*afM^©>;>#fic#£T&. Tos9 03<bnx 

[ o o 7 i i h i o mmmm^mr-^^ i 
oo«. **tos i oo2T»jfeji©wc»e-r*» 

JBSfcalUSTFl/Xl 0 0 K TOS100 
2, tMBXttMi 1 0 0 3#*tJ£tttt5*vCl>&. ftiifl 
H 1 0 1 14. * * h 7-^««f»«-7-^9 0 0* 

SttJcMmm KM1001 fcttT*a«BH* 
Di.ikstra©7JU=P ; XA«T!ltl|ff S C <fc T\ AJAUSS 

icmztpmmmm <o* ^HEti-r^ »; >^ 1 o 2 > * 30 

#*&C *©*§£* M>^102 

ommtmiwucmm 1 0 1 >w8»-r*iai 2 

BBtHW-IM" C©«&. a*D<*ftfcg 
(ttS«4C<3Df--^H 0 0 0«CJ:0. £©»*7Fl/ 

■ctf 9 

[007 2] J3jteaffiJ37 F U7> 1 0 0 1 tt. Sufaift 
m<ONPT YVAVhh. TOS 1 0 021*. 40 
ftWBlt?**. rt>fl!iI{IJIu 1 0 0 3 tt. 3S5tefflf§ia 1 
0 1 KfM3tifcTOSt?a«-r*»^0«jiBBA<li 

tfa-f s , P»«©NP7 Fuar**. 

[007 3 ]S1 1W\ iiaWHRS^-^iH 100 
!>>*1 0 2©ttSli£{t (3* h^ftl 10 1) CC*fb 

-7*;l/-C*0, 3* hSgft 1 1 0 1 iTOS 1 1 0 2£ 
aftffiH 1 1 0 3#»l£Wtt 6*lTC**. 50 
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[007 4] MS'J >*©!£ft£#Jtib/cffifII} 1 0 1 

t*. ms 'J >*tw*a*D^* r 7 h 7 0 0 tc <fc y . *©* 

<b&ttllJLfc'/>* 1 0 2tcWtE-r*M«HI(f^l 0 1 

«cjBiarr * <t^ic, »; > *Rffia*n><4r 7 f 1 2 0 0 tc 

<fc*)* flfe©[#J£iifI^ 1 0 1 ec4>*©telI]Jft£*aSlT 
*. i/c. M8»;>^«WiKD^7 F7 0 0KJ;0 'J 
> *tt«£-ft£a*D 3 JifcaffiB 1 0 1 , >) > 
jBffl/^ 7 H 2 0 0 Cc J: 0 (ft©IB»afiB 1 0 1 tc*l 
btafcrr*. *©BL «5DttH*HJWSCi*Blfi 
ibt, y>*flt«a»i>**-? F 1 2 0 0©hop&© 
^vy-**Rje+4, y>*ttisa*n^*-* n 20 
o**». *tt-raa«»io irtt. hop»*b 

441 u o-c*hB';>^«*ai^7 nzoott 

ttmo/caMB i o i hgtffc<oBEM»tej£o-ca 

[0 07 5 ] Hf--^;n 10 0*. 3^ hSlbl 1 0 

Hi, i 02©3^ h 

OIKUBT?**. TO SI 10 21*. gftbfc^KC 

*H£-i*&^-tf^iftar*-&. a^affimi 1 0 3«. n 
»»;>^©««^t*i*ffiofca®^ i o i y$l 

Ml 1 0 1 iTOS 1 1 0 Zfph&itohV^'JiKtBMti} 
tvr v h 1 2 0 0<OHOPttCC^itirr&il a Cft&. 
[0 0 7 6 ] :Xic, W»/^ir 7 Kc-5t»T«wr«. B 

8 ntt «; > ^tt«ia>D^ir 7 h 7 o 0 ©7 * - v 7 
ko— W*a?urc»*. » n 

0 0 «. Msass ioi*»e»i jifi^^i * ©ks »; > 
^ 1 0 zwts v%WR$hta})V>VK>Vfv i-r* 

0 , » I^.Si]7 ^ -ju p 7 0 1 . 7 1^7 ^ - 
;H"7 0 2, rF^iW7^-/l/F70 3. HOP® 
7 -i ->l/ K 7 0 4 «:StrJka^ v. mz 0 1- Ai. 16 
liafaSr KUX7^-Jl/F7 0 5. TOS©»7^- 
;l/F7 0 6. TOS7 -f — JI/K7 0 7. z3*h7-r-n> 
F7 0 8 «dtrtWRS2 0 1 - B4»6A&. 

[0077] &isfi^ i o ui. -mumxumim^] 
*®mm')>2 1 o 2(Da&fliR*«fflu 

MS "J>^f««f k -^5 0 0©«HRt«)lll«c*<t*s* 

titf • cco^'^r 7 h 7 o o tcj: o ttafi^ i o i tcasn 
•rs. »kaWKt»»&-cfe. Kis»;>^ i o 2coa^tt 

T O S <0»7 ^ - JH ; 7 0 6 felT© 7 / - 

[0 07 8 ] c ©ms »; > ^ttfflaa^^ ? f 7 o o ec 

fcOT. h«»]7^-;UF7 0 HcW:. H'^? 

F 7 0 0 frH 1 2 (C^t y > ^tt^Ji^^ 9 F 1 2 0 

o * tea* & fcft«c r p / ^ 7 h «»3W»*»*i 1 1 * 

7 F-S7 / F 7 0 2K6i, *a^? y»2 
0 1 -A<h«f«fflJ2 0 1 -B^^#/c/^7^ F©^f^ 
7-7 FR*««*hS. 
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[0079] 7 F UX«J5fl7 -JI/K70 3 IcW:, I 

p 4 osi. i pxwoNPvm^zrti'Zvmww 

#frft&„ H0PSS[7 4->\,Vl 04«, CO^? h 

7 o o*is*oJtett*iBaej^»^*^*ir c»«. sa 
{i^i o i -ci*. rp^7 h&4tft?&flu£. com 
&r ? >)s>h i/rc>£, c<oai**oicar^/c^*-cw 
mtz>. ftmmimr h>7,7 < F7 o stew, r 

KUX«»JK:*U6L/cNPO»fiR©T FU^t*»ti 
*> 0 TOS&7 ^J^F7 0 6*ctt ( C(D>***7h"Ca 
fcllT *R& y > * vmt<0& -otcTO S CDf*##2»tt 10 

C<Dfttt, KTOTOSin^h©i> hyj&Hctf 
I6ta. TOS7-f-Jl/K707. ztzbyj-)lh'7 

0 8 tt^krt** ofcTOS t£il'&<D y > £ n X h ISS# 

t o o 8 o ] m i 2 y >#\RBffift\><* 7 M 2 0 
0O7* KD-Wt^-rfc<Dr*«5. V>9W& 
im>*>r 7 h 1 2 0 0 tt, KIS'J >^ 1 0 2 <D?£{fc£t* 
tB U fcafiJS 1 0 1 i)Wi& y > ^ttftBsn^^ 9 h 7 0 

oraftj-rsafi^feWtoaieB 1 o 1 tca»rr*»£ 

Rfty>2MJttata'<*'7 F7O0Ki<fc l )y>*tt 20 

ttoxft^jMnsnAijittn 1 o i tfmmmim 1 o 1 
tcmtottzm&t , y >*tf»afci'<* 7 h 1 2 o o cc 
y >*tfc«©*ik£a&3*ifcajs® i o i #bms 

a. 

[008 1 ] COD'**** h 1 2 0 OCO-7 4 -JUKI*. R 
P;^7 hfta<Dfta^7^S2 0 1 -A<t. y>£$fc 

7 < f 1 2 o i , y > zzmwztc&o&mfm 

7 FUX7 A -il/K 1 2 0 2Rtf»af!R7 FUX7 
-JUKI 2 0 3. TOS&7^-;H'12 04, TOS 30 
7 .< K 1 2 0 5. 3X1*7 F 1 2 0 G £^tf 

tiHH8ii2 o i -B^epi*. 

[0 08 2] «a^7^8B2 0 1 -Ate. W«y>*l* 
Batt'** 7 F 7 0 0 (Oim^ 7 y®52 0 1 - A <t|5J- 

[0 08 3 ] y >2»7 -f F 1 2 0 1 fctt. gfb£ 

a*nr«s y >2tt##a>ti* natter fux^s^x 
h £ r-o-iicD y > * Kjtf»*H©x > f y »cc*tjfrr 
^afi^rFux7 /-^Fi 2 02So'ifii(i^ 

T F UX7 ^ -)l F 1 2 0 BUST S all® 1 0 40 

1 or f u**i»*>ft, «ib^6*Mi«i^© y > * l o 
2ic*M>r*o cor fu^u, rta-^7 >mr fux 

[0 08 4 ] TOS»7./-Jl/K 1 2 04k:» 1 .fSSfl 
H7 F UX7 ^ -JU F 1 2 0 2Rtf*afIB7 F UX7 

■c-jvf 1 20 3vmm$t\&*)>2 1 o zxmwh 

ofcTOS<Dft##a»h*. T0S7^AF1 20 
5, raah^-JUFl 2 0 6tt, ««y >^ttSSa»l 
/^-; h7 0 0(Dfe©i|5)-Tl»^o 
[0 08 5] «T\ i^b/cNP»tNP/> ; /7h 50 
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3 o o*ani-4A:«><o^-- jktf&mim i o 1 

jU-^>tBll 3-0 l 8fc^cf 7P-ft- h*#JH 
[0 0 8 6 ]§13«, iifi^*^-^>l 3 0 0(07 
0 0W. NP^ffiUTNP^7 h3 00^iiffT^/c 
[0 0 8 7 ] NPn'ir-; h 3 0 0 %M&f D 

/t»^ 301). ^©»a»Bi o lr 

©7FU7,. T0S9©»a%StrNP/^7 h30 0 

(@5#ns) ^fS-r-s (x-f 77 i 302) o *«:. 

jgBaW8B14 8(c«t9. t©NP^7 F3 0 0(D?B 

ifeatuar f 3 0 1 ^^ttnatR^- 7*^4 00^ 
mbx, mimr^mmm^t 0 y >^»t-4 

0 3*«STS (Xf-77 1 3 03) o 
[0 0 8 8 ] y >*BJ5JT-4 0 3^*fir*htf, »Jj» 

7^CcS^^rATM-bJKC7>»?L t -b^»^«cy> 
^taSi|T-4 0 3^W40rjiB-r5 (Xt u 7 7'1 3 0 
4) . NP^/^F3 0 0Ii^ MffS*;l/-^>l 
3 0 0 WTI^U^ 7 1 305). 
[ 0 0 8 9 1/H 1 4tt. 3Iila a uW^tH^-^> 14 0 0 

©7P-^4 — rt^Lf-ct**. afiu l ?iM^iii^- = /-> 
uooit sadR i o i As-gawTBMgy 
agtRiH^ttUi »t*«*ntf fiuiitJ*«ca*uraft: 

[0 0 9 0 ] BaBOttfflffiifWct 0-JtKIW^asrScb, 
safl« l o l tt^tt^-^> l 4 o o&itesiii' (x^ 
7 7*1401) , atiil&SMLUSli l 4 1 tcTHMfcWUSJB 

j:ow«Lr*yfcB«y>^©a@B*Hi. ^*)*«co«5 

MUMB*B^ ( Xf* 7 7" 1 4 0 2 ) , -eti e*«-H»IR* 
nx hCc!ftj^-r^, (Xf-7 7'1 4 0 3) . 
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